This paper outlines the third iteration of integrating mobile web 2.0 within a Bachelors level course. An analysis and comparison of the impact of mobile web 2.0 across all three years of the 2009 course enables the development of implementation strategies that can be used to integrate mlearning into other tertiary courses, and inform the design of further Product Design mlearning integration iterations.
Introduction
 What are the key factors when integrating Wireless Mobile Devices (WMDs) within tertiary education courses?  What challenges/advantages to established pedagogies do these disruptive technologies present?  To what extent can WMDs be utilized to support learner interactivity, collaboration, communication, reflection and interest, and thus provide pedagogically rich learning environments that engage and motivate the learner?  To what extent can WMDs be used to harness the potential of current and emerging social constructivist e-learning tools?
Pre-trial surveys captured the participants" previous mobile web 2.0 experiences. Throughout the duration of the project lecturers and students then attended a weekly community of practice (COP) to investigate and support the integration of mobile web 2.0 tools into their courses. Participant feedback was captured via their online web 2.0 sites, including a blog/eportfolio. A post-trial survey and focus group discussion were also used to capture participant feedback.
During 2008 participating lecturers noted that the integration of mobile web 2.0 within the course significantly engaged students and provided the basis for a flexible, context independent learning environment. On that basis the Product Design lecturers, along with the help of the researcher (the technology steward (Wenger, White, & Smith, 2009; Wenger, White, Smith, & Spa, 2005) ), planned the integration of mobile web 2.0 tools across all three years of the course for all Product Design students and lecturers in 2009. While it was believed that a student-owned smartphone model was the best ultimate approach, it was decided to further the seeding of mobile web 2.0 into the programme by providing students with institutionally loaned smartphones. The cost of both the smartphones and mobile data dropped significantly during 2008 and 2009, and a variety of student-owned funding models will be explored for 2010 and onwards.
Focus group feedback from participating students in 2008 indicated that the coverage of mobile web 2.0 affordances during the 2008 COPs was too broad, presenting a high cognitive load for the students. Students were overwhelmed by the options available in the timeframe provided, and would have preferred to have focused on fewer affordances, and to have used them well. Therefore specific mobile affordances were chosen and utilised as a focus in the 2009 Product Design course (See Table 1 , the tinyurls reference Educause "7 things" series of articles on each technology). Students" core activity was situated around a reflective blog (http://www.vox.com) that was accessible via mobile devices, and provided a key source of participant reflections. Students" Vox Blogs were planned to become reflective journals of their design processes and learning throughout the year, as well as building up a showcase (eportfolio) of their Product Design capabilities. In particular the use of Vox Blogs was expected to increase students abilities to:  Become critical reflective thinkers as well as creative designers  Collaborate, communicate and convey ideas  To work with new technologies as part of the process (mobile web 2.0 being core in enabling this). In order to achieve an explicit move to a social constructivist learning environment using mobile web 2.0 tools in 2009, a staged, and scaffolded approach was adopted. The 2009 project implementation was influenced by reflections upon the 2007 and 2008 mlearning projects, and also the recent conceptualizations of mlearning around the emergence of new learning theories based broadly upon social constructivist foundations. These included: Authentic learning (J. Herrington, Mantei, Herrington, Olney, & Ferry, 2008) , Pedagogy 2.0 (Catherine McLoughlin & Mark Lee, 2008) , Learner Generated Contexts and the Pedagogy, Andragogy, Heutagogy (PAH) continuum (Luckin, et al., 2008) . The planned staged approach therefore allowed the bridging of the PAH continuum (Table 2) , and the embedding of mobile web 2.0 affordances that support each stage. Table 3 , creating a progression from pedagogy (lecturer-directed) in first year facilitated by the introduction of web 2.0, to heutagogy (student-directed) in the third year facilitated by the unique affordances of mobile web 2.0 to create student-generated contexts. 
Bachelor of Product Design 2009 mLearning Projects
The entire three years of the Bachelor of Product Design course were included in the 2009 mlearning project, allowing staging of the cognitive and technological learning required to integrate these tools.
First Year Mobile Project
The first year project was designed to lay a foundation for the mobile web 2.0 projects to build upon in the second and third year of the course. The pedagogical focus was thus more teacher-directed (pedagogy). The first year project integrated blogging, followed by moblogging (mobile blogging) into the course. Scaffolding the introduction of web 2.0 and mobile web 2.0 tools into the students learning experience to facilitate the beginnings of their online eportfolio and introduction to the educational use of social networking for collaboration. The core assessment involved an online Blog/eportfolio documenting and showcasing students" design processes and forming the basis of the beginnings of a collaborative hub with their class peers. Students were supplied with a Dell mini9 3G netbook in semester one, and this was supplemented with the addition of a Nokia Xpressmusic 5800 smartphone at the end of semester one. The course projects are outlined on Google Docs:  PIC2 Project1 http://docs.google.com/View?id=dchr4rgg_55r5gntvf7  PIC2 Project2 http://docs.google.com/View?id=dchr4rgg_57c3xj5qg7
Second Year Mobile Project
The focus of the second year project was on a move from pedagogy to andragogy, building on the students" first year mobile web 2.0 experience, integrating moblogging, social networking, and student-generated content into the course, facilitating more in-depth collaboration and peer critique. The majority of these students had established an online eportfolio in the previous 2008 mlearning project. The 2009 project utilised the Nokia Xpressmusic 5800 to facilitate an assessed online Blog/eportfolio documenting and showcase students" design processes, forming the basis of collaborative critique and show-casing with worldwide peers and potential employers or clients. Ning was used as a teacher-facilitated collaborative hub for all the projects. Second semester projects focused on sharing and critiquing projects using Google Docs and Vox Group blogs, using the smartphone to capture and share project progress and presentations. Course outlines are available on Google Docs:  Gown Design Project http://docs.google.com/View?id=dchr4rgg_47cwtgcwcf  ManTech Project http://docs.google.com/View?id=dv83r4v_33f89b4fhm
Third Year Mobile Project
The third year mlearning project focused upon the unique affordances of mobile web 2.0 to create context-bridging learning environments that facilitated a move from Andragogy to student-generated projects and student-generated contexts (Heutagogy). Students and lecturers were supplied with Nokia N95 smartphones and upgraded to the Nokia N97 in Semester two. The third year course is based around a Studio Design model where students undertake three design projects throughout the year, one of which is substantial and developed by the students themselves, with the guidance of their lecturers. The project involved documenting the research and design of these products throughout the year, including working with a client company in small design teams. The first project was a collaborative project with Applied Trades and Landscape Design students. The mobile web 2.0 technologies were also used to establish a weekly "nomadic" studio session with staff and students focusing on context bridging and full integration of moblogging into course projects. Students were required to maintain an online Blog/eportfolio documenting and showcasing their design processes and forming the basis of a collaborative hub with worldwide peers and potential employers/clients. Additionally, communication and collaboration made use of instant messaging, microblogging, and reflective VODCasts during the "nomadic" (beyond the classroom) studio session. Two of the third year project briefs are available on Google Docs:  Shac09 Project Brief http://docs.google.com/View?id=dchr4rgg_44f4v8kccx
 NPC Project Semester2 http://docs.google.com/View?id=dv83r4v_8ddxfbkfg 3. Discussion A comparative analysis of student activity and feedback across the three year-groups of the course provides a basis for critiquing the success of the staged implementation of mlearning integration into the course in 2009. A comparison of the three mobile usage surveys indicates significant average smartphone use differences between the three years of the course. The first year project"s main focus was upon developing students use and integration of web 2.0 tools (facilitated by the netbook and the smartphone), rather than upon the unique affordances of the smartphone, this being the focus of the second and third year projects. Thus while the first year students experimented with the unique multimedia affordances of the smartphones they did not (in general) as a group socialize the everyday use of these unique affordances into their course. The use of the unique affordances of the smartphones was encouraged, but was optional in their projects. The structured nature of the first year projects followed a more teacher-directed pedagogical learning environment than the second and third years.
The second year students, in general, socially rejected the unique affordances of the XM5800 smartphone and tended to revert to standard use of the phone, with the exception of image and video blogging that were used for facilitating student-generated content. This was because many of the second year students found the XM5800 too complicated for these general activities. While the unique affordances of the smartphone were introduced by the technology steward (researcher) they were not modeled by the second year lecturer within authentic contexts, and therefore students struggled to conceptualise the use of these affordances within their course. Most of the second year students expressed their engagement with the mlearning project, but rejected the XM5800 as a device. Their feedback indicated that they preferred the previous 2008 mlearning project use of the iPhone 3G when they were first year students. "The Nokia"s UI was so bad and non-intuitive that I didn"t use the phone as much as I wanted to -I really like the whole idea -just not this phone" (example second year student feedback). Interestingly many of the students in the other second semester mlearning projects (Architecture and Performing and Screen Arts) expressed deep personal appropriation of the XM5800, with most reluctantly returning the device at the end of their 2009 projects. The social non-appropriation of the XM5800 by one or two vocal students appears to have been very influential in the second year Product Design project. This illustrates the influence of the social construction of technology (Bijker, 1995) on technology appropriation.
In contrast the third year students appropriated the multimedia and communications capabilities of the N95 and N97, using a wide range of mobile web 2.0 affordances including instant messaging, Twitter, and QR Codes. The GPS and maps integration of the smartphones was also highly rated by the students, but used most frequently by third year students. The third year students maximized the use of the unique affordances of the smartphones within authentic contexts provided by their unstructured final year design projects which followed the development of a heutagogical learning environment modeled by the course lecturer (Cook, Bradley, Lance, Smith, & Haynes, 2007; Cook, Pachler, & Bradley, 2008; Luckin, et al., 2008) .
The mlearning integration within the course was scaffolded by the use of an intentional community of practice (COP) model (Langelier, 2005) comprising weekly support sessions involving the course lecturers, the researcher (as the technology steward) and the course students. The face-to-face weekly mlearning COP support sessions were highly valued by the first and third year students and lecturers, forming the basis of a significant learning community around the mlearning projects. However, unlike the first and third year projects, the second year lecturer did not place as much value on the weekly COP sessions, often postponing them, double-booking with guest lecturer sessions, or simply forgetting about them and did not regularly attend the COPs himself, leading to weak learning community formation around the mlearning project in the second year.
3.1
Student Feedback The final student surveys and focus group questions provided further data on student feedback on the three 2009 Product Design mlearning projects. Table 4 below summarises and compares student feedback in the form of answers to the final student survey questions.
The feedback from the third year students was overwhelmingly positive, indicating that the mlearning integration into their course was perceived as very beneficial in almost all areas. The majority of first year students enjoyed the mobile web 2.0 projects, with none finding it a disagreeable experience. Though largely negative about the smartphone used in the project, more than 90% of the second year students found the experience fun. Most first and second year students appropriated the personal use of the smartphones but did not use their unique affordances to enhance group collaboration and communication, particularly with their lecturers who had not supplied their phone numbers or utilized instant messaging or Twitter to facilitate communication with their students. Very little formative feedback was posted as comments to students" blogs by the second year lecturers. In contrast the first and third year lecturers actively participated on the student blogs. Additionally, several of the third year students utilized instant messaging and Twitter on their smartphones to stay in constant communication and collaboration with their lecturer, the researcher, and their student peers, facilitating a context independent learning community that the second year students did not experience. 3.3 Blog Analysis Student blogs were a source of personal and collaborative reflection and critique. While the third year project began in March 2009, the second and first year mobile web 2.0 projects both began in May 2009. As Figure 6 indicates, the mid-year break in June/July saw a dropoff in student activity, particularly with the third year students who followed a much more self-directed learning timetable. While initially exhibiting significant engagement by the second year students with blogging during the collaborative group "Gown Design" project in semester one, they quickly lost interest during the second semester. The mlearning and blogging integration into the course lost focus as the second year lecturer failed to capitalize on the integration of mobile web 2.0 into the course in the second semester. The number and regularity of comments on the students" blogs ( Figure 7 above) indicates how much of an interactive and collaborative learning community was established. First year students and their lecturers were highly active in commenting on each other"s blog posts. The Second year course was notable in the lack of formative feedback given to students as comments from lecturers on their blog posts. This lack of engagement by the second year lecturers with the student blogs reflected in the students" perceptions on the lack of course integration and importance of their blogs, resulting in a quick drop-off in engagement in the second semester, which in the researcher"s view was a wasted opportunity on the part of the lecturer. The majority of media uploaded to student blogs was captured via the smartphones. As Figure  8 above indicates, the bulk of this media was in the form of still images, followed by web links to resources and closely followed by videos -either original recorded videos from their smartphones or embedded YouTube videos. Links to Google Docs and Picasa Slideshows (collections of images formatted as interactive online albums) were also popular. First year students uploaded a surprising number of images to their blogs. The student-content creation focus of the first year project generated a lot of engagement from the students. Implications for the Research Questions In general the integration of mobile web 2.0 technologies into the Bachelor of Product Design has been very successful. As the case studies show the student and lecturer experience within the programme have been enhanced through the facilitation of a social constructivist environment that bridges multiple contexts. Over the last three years significant changes in pedagogical approach and levels of student engagement have been realised. The future aim is to continue to build upon the insights gained focusing upon the PAH alignment of the unique affordances of mobile web 2.0 (Table 1) using a staged and scaffolded model (Table 3) to fully embed mobile web 2.0 tools into the entire Bachelor of Product Design curriculum. Additionally, the importance of both technical and pedagogical scaffolding for both the lecturers and students via a community of practice model has been found to be critical.
While the research has sought to produce transferable principles and strategies to enhance tertiary education using mobile web 2.0, it is ultimately bound by the limits of the contexts of the learning communities that it is embedded in, and the current affordances of the available mobile web 2.0 technologies. To create a sustainable approach, the goal going forward is to move to a student-owned model, where students purchase their own smartphone. It is yet to be seen whether there can be transferability of the research outcomes based upon an institution supplied or specified WMD and mlearning projects based upon student chosen and owned WMDs (Traxler, 2010) .
What are the key factors in integrating Wireless Mobile Devices (WMDs) within tertiary education courses?
While every implementation of mlearning and each learning context will be unique, several key factors have been identified by the research that have proven to be important across multiple mlearning implementations and contexts (Cochrane, 2010) . The pedagogical integration of the technology into the course criteria and assessment is critical. Lecturer engagement and modeling of the pedagogical use of the WMDs is essential. These changes in curriculum design and practice (and student acceptance) take time (Chi & Hausmann, 2003) , in the example case study given this time frame has spanned several years. Innovative practice must take a scaffolded and staged approach to implementation, and lecturers (and students) require significant pedagogical and technical support during this time.
What challenges/advantages to established pedagogies do these disruptive technologies present?
Mobile web 2.0 tools are "disruptive" technologies (Sharples, 2001 ) that democratize the learning environment, empowering students, and providing opportunities for social constructivist pedagogies. The ubiquitous connectivity of WMDs combined with the student content creation and sharing capabilities of web 2.0 shift the learning focus from teacherdirected to student-centred learning (Bruns, 2007; Laurillard, 2007) . This learning can then occur across almost any context, bridged by the ability of the WMDs to augment, capture, share and communicate learning experiences (Cochrane, 2009; Vavoula, 2007) . This changes the role of the educator and the nature of learning for the students. For many lecturers integrating a social constructivist learning environment will mean redesigning assessments and developing a new pedagogical "toolkit".
This takes time and commitment. Technological and pedagogical support for these paradigm shifts is critical. These disruptions facilitate appropriate shifts along the pedagogy to heutagogy continuum Luckin, et al., 2008; C McLoughlin & Mark Lee, 2008) Herrington & Herrington, 2007; A. Herrington, Herrington, & Mantei, 2009 ). The aggregation of a variety of mobile web 2.0 tools facilitates metacognition and reflection. Students demonstrate increased motivation and engagement when using personal devices and personalized media-rich learning spaces (JISC, 2009a (JISC, , 2009b . Students initially engaged by the use of personal and innovative technologies can appropriate the pedagogical use of these tools when scaffolded and supported by learning communities guided by an appropriate technology steward (Cochrane, 2007; Wenger, et al., 2009; Wenger, et al., 2005) .
To what extent can WMDs be used to harness the potential of current and emerging social constructivist e-learning tools?
Since the researcher"s first attempts at marrying the affordances of web 2.0 and mobile technologies in 2006, mobile web 2.0 has developed into a range of viable, user-friendly, rich-media, flexible and context independent tools (Cook, et al., 2007) that can be used to bridge both the formal and informal learning environments (Vavoula, 2007) , spanning both distance and time. As these tools develop further, so will their educational potential and richness.
5.
Conclusions The Product Design mlearning projects achieved significant progress in course integration, pedagogical reconceptualisation, and development of a staged and scaffolded implementation model for developing learning communities facilitated by intentional communities of practice across each year of the course. The case study illustrated the potential to stage and scaffold mlearning integration across all three years of a Bachelor level course, starting with establishing a learning community culture involving both the students and the lecturers and facilitation of a progression of teaching paradigms from pedagogy to heutagogy (PAH) (Luckin, et al., 2008) following the first year to third year of the course. The PAH continuum maps well with the progression of mobile web 2.0 course integration from web 2.0 appropriation (JISC, 2007 (JISC, , 2009a in first year to student mobile facilitated content creation (Bruns, 2007; JISC, 2009b) in second year, and finally the context independence and bridging affordances of mlearning (Luckin, et al., 2008; Vavoula, 2007) leveraged in the third year "nomadic studio". Both positive and negative influences on the integration of mlearning within the course were also identified and discussed.
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